Body dissatisfaction during adolescence is common but not benign. Between 17 and 33% of adolescents report body dissatisfaction, with the figure higher for girls than boys.
3-5
Schools offer an opportunity for prevention of body dissatisfaction, as programmes can be delivered across the population prior to the increase in body image dissatisfaction seen in late adolescence. 6 Previous work has shown that school-based interventions can reduce body dissatisfaction and its precursors. 7, 8 However, delivery has usually been by clinical psychologists, 7, 8 who are an expensive and limited resource in schools.
A further difficulty in this area has been the reliance on nonevidence-based programmes. For example, in the UK, Media Smart (www.mediasmart.org.uk/resources/bodyimage), a media literacy programme, has been widely disseminated without evidence for its efficacy. 3 This is problematic as, aside from the potential for wasted resources, some trials of interventions for eating disorders 9 and depression 10 in schools have found evidence of detrimental effects. There is therefore a need for safe and effective, evidence-based body image interventions that are deliverable by school teachers.
The current study aimed to address this dearth of evidence through reporting on the first pilot cluster randomised controlled trial of a teacher-delivered body image programme in UK secondary schools. The intervention was developed in conjunction with school teachers and young people, 11 and addressed risk factors for body image dissatisfaction, namely: thin-ideal internalisation, peer factors, depression and low self-esteem. [12] [13] [14] [15] The content had some similarities to previous successful programmes, 7, 8 but was unique in including a positive psychology approach in lessons tackling depression and low self-esteem, and in being designed for delivery by teachers. The objectives of this pilot study were to determine the efficacy, acceptability and feasibility of this intervention.
Method

Trial design
The study was a cluster randomised controlled trial (registration: ISRCTN42594993). Classes of secondary school students were allocated by unrestricted randomisation to an intervention or to a curriculum-as-usual control. Participants were assessed with questionnaire measures at pre-intervention, post-intervention and 3-month follow-up.
Participants
Participants were adolescents enrolled in UK secondary schools. Schools were eligible to participate if they had students in years 8 and/or 9, and had a sufficiently flexible timetable to manage random allocation of lessons. Schools were excluded if they catered specifically for students with special educational needs.
All classes in years 8 and 9 in participating schools were eligible for inclusion. Participants were eligible to take part if they received parental/carer consent, and were deemed by school staff to have sufficient English language ability to comprehend assent procedures and manage written questionnaires.
All data were collected within the school setting. School staff administered questionnaires within regular school hours, based on protocols provided by the research team.
Intervention
The intervention, Me, You & Us, consisted of six 50-minute lessons designed to be delivered by teachers to intact classes of participating students. The content of the six lessons was outlined in an intervention manual (available from the authors), with 1 Feasibility, acceptability and efficacy of a school-based prevention programme for eating disorders: cluster randomised controlled trial Helen Sharpe, Ilka Schober, Janet Treasure and Ulrike Schmidt Background Body image dissatisfaction during adolescence is common but not benign. School-based interventions have the potential for wide reach, but scalability of previous programmes is limited by a reliance on external facilitators.
Aims
To assess the acceptability, feasibility and efficacy of a teacher-delivered body image intervention.
Method
A pilot clustered randomised controlled trial in which 16 classes of adolescent girls were allocated to a 6-session body image programme (n = 261), or usual curriculum control (n = 187) (registration: ISRCTN42594993).
Results
Students in the intervention group had significantly improved body esteem and self-esteem and reduced thin-ideal internalisation. Effects for body esteem and thin-ideal internalisation were maintained for 3 months. There were no group differences for eating pathology, peer factors or depression. Acceptability, feasibility and efficacy varied between schools.
Conclusions
Teacher-delivered body image lessons have promise but further work is needed to increase efficacy and make interventions suitable across a range of schools.
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accompanying student workbooks and Powerpoint slides. Lessons one and two focused on media literacy, with an exploration of how beauty has been defined throughout history, where our ideals of beauty come from, learning to critically analyse media images, and taking action (e.g. writing to a Member of Parliament) about images that might promote body dissatisfaction. Lessons three and four focused on peer interactions, with an exploration of fat talking (a ritualised form of negative commentary about weight and shape), 16 why we might fat talk and how to stop it, as well as activities on giving and receiving compliments from others. Finally, lessons five and six drew on positive psychology principles 17 boosting mood and self-esteem through considering the nature of our personal strengths, what makes us happy, noticing positives, and showing gratitude to others. These lessons were delivered by students' usual teachers, who were invited to take part in training. All teachers agreed. Training consisted of a standardised 2 hour session, which covered psychoeducation about eating disorders, a review of how to use the manual, lesson content and discussion of challenging elements of the programme.
Participants in the control group received their curriculum as usual. The content of these lessons was not determined by the trial but consisted of whatever had been planned by teachers for that period. Content of the control lessons was not recorded.
Outcomes
All outcomes were assessed using participant self-report questionnaires. Demographic information and eating disorder screening was obtained 1 week prior to the intervention period (preintervention). Demographic information included age, ethnicity and highest level of parental education. Presence of potential eating disorder at baseline was assessed using the Eating Disorder Diagnostic Scale, 18 which identifies DSM-IV diagnostic criteria for anorexia nervosa, bulimia nervosa and binge eating disorder. 19 All outcome measures were administered at pre-intervention, post-intervention and at 3-month follow-up. The primary outcome was body esteem, assessed by the Body Esteem Scale for Adults and Adolescents. 20 The secondary outcomes were: presence of binge eating (at least once a week for 3 months) or compensatory behaviours (one of the following: vomiting, laxative/ diuretic use, meal skipping or excessive exercise, at least once a week for 3 months), assessed using the Eating Disorder Diagnostic Scale; 18 thin-ideal internalisation, assessed using the Internalisation subscale of the Sociocultural Attitudes Towards Appearance Scale-3; 21 appearance conversations with peers, assessed using the Appearance Conversations with Friends Scale; 22 peer support, assessed using the Friend subscale of the Multidimensional Scale of Perceived Social Support; 23 depressive symptoms, assessed using the Depression subscale of the short version of the Depression, Anxiety and Stress Scale; 24 and self-esteem, assessed using the item 'How positively do you feel about yourself?'.
Acceptability of the programme for students was assessed using two items: 'How much did you enjoy Me, You & Us?' and 'How useful did you find Me, You & Us?'. Fidelity of delivery of the intervention was assessed through lesson observations. Two lessons were observed in each school and these were rated regarding adherence to planned content. Each activity in the intervention guide was rated as being 'completed' or 'not completed' . Free text was used to note whether any additional material was covered.
Sample size
Sample size calculations were conducted using G*Power 3. 25 Given the lack of previous data on this intervention, the inflation factor for this trial was based on a generic estimate of a small intracluster correlation (ICC = 0.05). 26 We assumed a small effect size (d = 0.20), based on previous similar trials, 7 and set power at 0.80. Assuming a 1:1 ratio between the groups, the basic sample size requirement was 394 participants per group, which increased to 926 per group when the estimated inflation factor was taken into account.
Randomisation and masking
For pragmatic considerations, random allocation was carried out at the level of existing classes. An online random number generator 27 was used to create a random allocation sequence. Randomisation was unrestricted. One researcher (H.S.) carried out the enrolment of classes, the generation of the random allocation sequence and the allocation of classes to conditions. Participants' allocation to trial arm was based on their class membership. Informed consent for participants was obtained from all participants' parents/carers following randomisation. In addition, participants provided written assent post-randomisation, when completing the pre-intervention questionnaire measures.
Given the nature of the trial design, it was not possible to mask school staff or student participants to their allocated condition. The trial arms were similar in that they took the form of usual school lessons, but distinct in that the intervention arm included materials produced outside of the school (e.g. the student workbooks), which would have been identifiable as such to participating staff and students. Researchers were also unmasked. However, risk of bias from lack of researcher masking was low, as the researchers did not conduct assessments.
Statistical analyses
All analyses were conducted using STATA, Version 12 for Mac. Continuous outcome variables were assessed for normal distribution, resulting in two severely skewed outcomes (depressive symptoms, peer support) being dichotomised. The dichotomy was based on a cut-off score of 14 for depressive symptoms, 24 and the median for peer support.
All analyses were based on originally assigned groups. In order to account for the clustered design of this trial, linear and logistic mixed models were used. These included fixed effects for group, time point, baseline values of the outcome, and random intercepts for school, class and participant ID. For all models, the intracluster correlations for school and class were very small (ICC ranging from <0.001 to 0.01). Likelihood ratio tests indicated that inclusion of these random intercepts did not significantly improve the fit of the model and so they were removed. Following model development, model assumptions were checked. Residuals were checked for normality, constant variance and outliers through observation of residual plots.
Mixed models are robust to data that are missing at random if values of observed factors found to be associated with missing data are included as covariates in the model. 28 All participants may be included in the model, regardless of having complete data. Missing data in this trial arose from missed time points (13% of participants missed at least one time point due to school absence), and from incomplete questionnaires (ranging from 0% to 17% across different outcomes). A series of Bonferroni-adjusted chi-squared tests, t-tests and Wilcoxon rank sum tests were performed in order to determine whether any of the observed data were associated with missingness. For the primary outcome, missing data were associated with school, ethnicity, age and preintervention appearance conversations and for the secondary outcomes missing data were associated with school, age and pre-intervention peer support. These factors were therefore included as covariates in the mixed models.
Effect sizes (Cohen's d) for continuous outcomes were calculated by computing differences in the adjusted means between the intervention group and control group (at post-intervention and 3-month follow-up) and dividing this by the standard deviation for the whole sample at baseline.
The extent of reliable and clinically significant change in the primary outcome was calculated using methods reported by Jacobson & Truax. 29 Reliable change indices for the Body Esteem Scale for Adults and Adolescents were based on internal consistency estimates from this sample (a = 0.94). Clinical cut offs were based on the midpoint between clinical populations and normal populations. The clinical norms used were taken from 
Baseline data
All three schools were state-funded girls' schools. School A was a comprehensive school in outer London with an above-average free school meal eligibility rate (24%, a proxy for social deprivation). This school also had the greatest range of participants from ethnic minority backgrounds, with 77% of participants identifying themselves as being from Black and minority ethnic (BME) backgrounds. School B was a selective school in outer London, with low free school meal eligibility (2%) and roughly equal numbers of students identifying as being White as being from a BME background. School C was a selective school in the east of England, with low free school meal eligibility and the majority of students (71%) defining their ethnic background as White. Participating students in Schools A and C were in year 8, and participating students in School B were in year 9.
Participant characteristics for each group at pre-intervention are shown in Table 1 . There were no significant differences between the groups at baseline on any of the demographic measures or outcomes.
Acceptability and feasibility
Approximately three-quarters of students were either neutral or positive about how enjoyable the intervention lessons were, and about two-thirds were neutral or positive about the usefulness of the lessons. As Fig. 2 shows, acceptability varied significantly between the three schools (useful: w Feasibility of teacher delivery of material, assessed through fidelity to the intervention manual, also varied between the schools: teachers in School A and School C delivered 78% of the intervention activities across the two observed lessons, whereas teachers in School B delivered 50% of intervention activities.
Body esteem
Adjusted means for body esteem in each group are shown in Table  2 and in Fig. 3 . The main effect of group for body esteem was marginal (b = 0.09, s.e. = 0.05, P = 0.08). Further exploration using Wald tests showed a marginal difference between the groups at post-intervention (w 2 (1) = 3.17, P = 0.07) and a significant difference between the groups at 3-month follow-up (w 2 (1) = 7.60, P = 0.006). At both time points the intervention group had higher body esteem than the control group. The effect sizes for these group differences, shown in Table 2 , were small.
The extent of reliable and clinically significant change in body esteem between baseline and post-intervention is shown in Tables  3 and 4 . As changes between baseline and 3-month follow-up were largely the same as those at post-intervention, only changes to post-intervention are shown here.
Based on the cut-off score calculated as 1.56, 34 (17%) participants in the intervention group and 26 (19%) participants in the control group were initially in the clinical range for body esteem (Table 3) . A greater percentage of participants showed clinically significant improvements (i.e. moving from the clinical range to the normal range) in the intervention group (50%) compared with the control group (38%), although this difference was not statistically significant (w 2 (1) = 0.79, P = 0.37). There was greater reliable change in the direction of improvement in the intervention group (32%) compared with the control group (7%), a difference that was statistically significant (w 2 (1) = 5.97, P = 0.02). Turning to those participants who were initially in the normal range for body esteem, there were no participants in either the intervention group or control group that showed clinically significant worsening of body esteem, suggesting no harm to body esteem caused by the intervention ( Table 4 ). All of the reliable change observed in this group was in the direction of improved body esteem. A greater proportion of participants in the intervention group showed reliable improvements in body esteem (12%) compared to the control group (4%), a difference that was statistically significant (w 2 (1) = 6.58, P = 0.01).
Secondary outcomes
The adjusted means for the continuous secondary outcomes are shown in Table 2 (1) = 4.21, P = 0.04), which was maintained at the 3-month follow-up (w 2 (1) = 3.84, P = 0.05). In both cases the intervention group showed lower thin-ideal internalisation compared with the control group. For self-esteem, the comparisons between the groups at each of the time points revealed a significant difference at postintervention (w 2 (1) = 4.36, P = 0.04), but this difference was lost at 3-month follow-up (w 2 (1) = 2.07, P = 0.15). The percentages of participants reporting each of the binary secondary outcomes are shown in Tables 5 and 6 . There were no main effects of group for binge eating (odds ratio (OR) = 4.44, 95% CI 0.39-51.22, P = 0.23), compensatory behaviours (OR = 1.69, 95% CI 0.74-3.89, P = 0.22), peer support (OR = 1.40, 95% CI 0.64-3.06, P = 0.40) or depressive symptoms (OR = 1.49, 95% CI 0.46-4.78, P = 0.50).
Moderating effect of school
Given the differences in fidelity and acceptability between schools, additional analyses were conducted to explore whether there was a moderating effect of school on intervention efficacy. To do this, the mixed models were re-run including a group6school interaction term. The group6school interaction was significant for body esteem ( 
Discussion
This study was the first randomised controlled trial of a teacherdelivered body image intervention in UK secondary schools. The results provide preliminary evidence that it is feasible and acceptable to have body image lessons delivered by teachers in schools. They also show that this approach can benefit students' body esteem, although broader hypothesised effects such as reduced eating disorder and depressive symptoms were not found.
Main findings
There were significant effects of the intervention on body esteem and this difference was maintained over the 3 months of follow-up. Importantly, there was no evidence of harm (i.e. decreases in body esteem) from the programme. In terms of the results' clinical significance, there were more reliable improvements in body esteem in the intervention group compared with the control group, but no differences in students showing clinically significant changes. This was to be expected as the universal nature of this intervention meant that few participants began the trial within the clinical range. Small but significant improvements were found for participants' thin-ideal internalisation -the extent to which they endorsed social ideals associated with thinness -and self-esteem. The effects on thin-ideal internalisation were still present after 3 months, but those for self-esteem were lost. There were no intervention effects observed for eating pathology, appearance conversations, peer support or depressive symptoms.
Between-school variations were found across outcomes in body esteem and thin-ideal internalization, as well as in the acceptability and feasibility of the approach. It should be noted that the moderation analyses were post hoc and so considerably lacking in power. In the current trial, no corrective action was taken if staff deviated from the intervention during observations, so more active supervision may be one approach to improve outcomes. The lower acceptability and fidelity in School B could be because participants were older in this school or the training may have not met needs of these teachers. Further understanding of what determines variations in delivery across school sites will be essential for successful scalability of this approach.
Comparison with previous work is difficult as most body image interventions in schools have been delivered by facilitators rather than teachers. 7, 8 In line with interventions conducted outside of the UK, the effect sizes on body image were small. 32, 33 Several other studies have found no effects on body image from teacher-delivered interventions, [34] [35] [36] which are at odds with the findings from this trial. Replication of this study would therefore be necessary to confirm efficacy of this approach. Several of the null findings from this trial have also been reported elsewhere, suggesting the need for considerable advances in this field. For example, effects on depressive symptoms are generally not observed for these relatively brief, teacher-delivered interventions for body image, despite relevant content. 32, 34 School interventions focusing specifically on depression are typically more intensive 37 and so these programmes may lack the dosage to produce effects. Producing changes in eating pathology has also been elusive for teacher-delivered programmes. 34, 35 That said, Favaro et al 38 observed a reduced 1-year incidence of bulimia nervosa following a teacher-delivered intervention (0%, n = 38) compared with a control group (3.3%, n = 91). In this trial the training of the teachers was intensive (taking place over 5 weeks), suggesting that greater training could be of importance for the current intervention.
Limitations
A number of factors limit the conclusion of this trial. A weakness of using random allocation based on classes was that there was a potential for control group contamination. There was also no means of assessing whether any contamination had occurred. Using school as the unit of randomisation in larger future trials would help to alleviate this problem.
A second limitation was the lack of an active control condition. Potentials for sham interventions that could serve as control conditions include activities such as expressive writing 39 or healthy eating programmes. 40 Furthermore, there was no means of assessing whether intervention-relevant content was delivered as part of the control lessons. However, observed between-group differences imply that a distinction was maintained between the trial arms.
Third, statistical power was a limitation of this pilot trial. The original power calculations for this study suggested that approximately 900 participants were needed per group (although the ICC was overestimated). Post hoc estimates of achieved power using the effect size for the primary outcome at 3-month follow-up (d = 0.19), show that the trial only had 49% power to detect group differences.
The limit on the sample size for the trial was due to low recruitment of schools, rather than of students within schools (indeed, 94% invited students took part). Recruitment was demanding: over 100 schools were sent letters outlining the study, and 3 agreed to take part. Reasons for non-response and characteristics of non-participating schools are not known, but the extent to which findings can be generalised to other schools needs to be investigated. The low school recruitment in this trial may reflect on the feasibility of this approach. However, it is worth bearing in mind that the main burden from participation arose from the evaluation protocol (assessment, etc.) and not the programme per se. The mass uptake of programmes such as Media Smart in the UK suggests that there is a great demand for teacher resources of this kind.
Fourth, a nuanced understanding of the results was limited by a coarse measure of intervention fidelity. Lesson observations provided a rudimentary indication of the intervention fidelity but could be greatly improved, especially as these results suggested that fidelity to intervention material was less satisfactory in one school. A gold standard system would be to audio record all sessions and have these rated by independent researchers.
Finally, the follow-up period in this trial was limited to 3 months. Valuable information about whether effects are maintained in the medium-long term would be gained from future studies over longer time periods.
Generalisability
A strength of this study was that the schools represented a range of participants, including many from BME backgrounds. It is of significance that the trial was conducted in state-funded schools and delivered by regular school staff. The teachers involved in delivery included men and women, those specialising in health/ personal development education and those who were not specialists in this area. A limit on the generalisability of these findings is that all three schools were girls' schools and so were 7 (20) 178 (81) 75 (19) not representative of the typical UK secondary school, which is co-educational.
Implications
This study suggests that a teacher-delivered programme for body image dissatisfaction is, broadly speaking, feasible, acceptable and efficacious. Nonetheless, substantial further work is needed in refining the content of the current body image lessons, increasing their efficacy across a range of outcomes, improving the flexibility with which they may be used in different schools, and exploring the best ways of providing training for teachers so that they are adequately prepared for this role. In addition, further trials will be essential to replicate these findings and to ensure that materials provided for schools are a safe and effective use of school resources in tackling body dissatisfaction. 
